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HEREDITY SEE TODAY 


live world constant change. The phenomena growth 
and decadence are everywhere about us. Particularly biology are 
daily brought face face with prenascence, birth, adolescence, 
senescence, and death. The dust the dead furnishes material for 
the new, and progress made. 

And with our scientific theories and even the broader dis- 
ciplines our science. The germ idea incubates for period 
and finally comes light new hypothesis. Yet not entirely new. 
ovo,” said Harvey. And just the new hypothesis; 
examined closely, will doubtless found that the germinal idea 
was but the potential reproductive body left previous generation, 
fertilized belike union with related idea which not only served 
activator but the same time furnished those new elements that 
provided for something different from what had been before. 
examining our present-day ideas heredity, therefore, what can 
more profitable than look into the genesis the new science 
Genetics, which deals with the laws heredity? Let pry into its 
beginnings and see what elements came together give being; 
and how has grown and developed through more less pre- 
carious childhood, until now stands strongly its feet science 
among the sciences—a full-grown and vigorous youth the bio- 
logical family. But one grow and develop properly must have 
proper nourishment and propitious surroundings, that say, 
environment. Under what conditions has Genetics de- 
and what factors have contributed its growth? Where 
now its life span? still its adolescence has fully 
matured? May even perhaps past its prime and beginning 
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show the disintegrative signs old age? has much its 
still ahead, shall able predict something what 
and the course will take? 

Furthermore, individual can live entirely unto 
life must interact with and influence the lives about him 
influenced them. And such time have let inquire 
what influence Genetics has had likely have the other 
sciences with which associated. 


Tue IDEAS HEREDITY 


soon man gave thought anything about him, must 
have remarked the common resemblance children their parents 
and children the same family one another. likewise 
served the same phenomenon his flocks and with his corn. The 
admonition that man soweth, that shall also 
while used figuratively, was nevertheless based literal 
men gather grapes thorns, figs Obviously not. 

The Scriptures are replete with references inheritance. was 
recognized that the child some way living part its mother 
and its father but just what the continuity is, and what determines 


the degree resemblance difference was matter mystery. 
that the 
the 


true there were ideas ways which heredity might in- 
fluenced, exemplified Jacob’s scheme load the dice his 
favor his bargain with his father-in-law, but these were for the 
thost part fanciful and had real basis fact. striking fact 
that these same ideas heredity persisted almost the present 
fact, they are still largely prevalent even today among the 
less well-informed and certain them yet from time time find 
their way into our popular press. Neither Greek nor Roman 
ing made any real contribution scientific explanation the laws 
governing inheritance, nor did any other culture for that matter. 
true that experience what might expected certain parental 
combinations, combined with more less valid theories based 
some extent such experience, led high development the 
art breeding, both animals and plants. This was 
empirical art, however. Such rules were formulated were 
attempts describe observations inconstant and 
character that they were very indifferent reliability. They 
tributed little more than fancy the causes filial 
and differences. 
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most text books breeding late the first decade the 
present century the rule that “Like begets like,’’ or, iittle more 


phrased, that fends beget was stated the 
great law heredity. This latter formulation may accepted 
natural law, that describes relation which exists with 
certain natural phenomena; yet general its in- 
that little value for the purpose prediction. 


The colloquialism used express resemblance son his father, 
when say, chip off the same block,’’ expresses the same 
idea but carries further implication, namely, physical continuity 
between the two generations and some extent least, identity 
one with the other. The great problem heredity obviously 
determine how much identity there and just what determines 


particular case what the exact resemblances and differences will be. 


Heredity, therefore, hinges the nature that bridge material 
existence which connects one generation with the next. 


First STEP 


The first great step toward adequate understanding the 
relation between generations came with more adequate knowledge 
the facts embryology. Woodruff says, but natural 


that the study inheritance could little more than groping 
the dark until embryology, under influence the cell theory, 
body facts which clearly indicated that the fertilized 


typically the sole bridge continuity between successive 


The fact that many animals, such for example birds and fishes, 
arise from eggs laid the mother was obvious even the ancients. 


was also realized that the contribution the male played some 
part the process, but what that part might was far from under- 
stood. The fact that all animals arose was far from generally be- 


parental lieved, however. Aristotle saw incongruity the idea that eels 


arose from slime and was generally accepted that maggots generated 
spontaneously decaying organic matter until Redi 1668 proved 
the experimental method that larvae would develop decaying 
meat unless the adult flies could gain access deposit their eggs. 
Not until the classical bacteriological work Pasteur and Koch 
centuries later, however, was the theory spontaneous genera- 
tion abandoned for even the simplest organisms. 

The ideas zodlogical relationship and heredity that existed 
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during this earlier period are illustrated the notions the 
mutation species, that is, the origin one kind animal 
another. With the scant knowledge the time, however, perhaps 
seemed more remarkable that geese should arise from 
than that gaudy butterfly should come from crawling 

Scientific advance particular line often has await the 
velopment some instrument method which will afford 
tension the field observation. this respect the 
the microscope was the greatest importance biology. 
even the crude instrument his time, Leeuwenhoek (1678) was 
discover the male germ cell. Shortly before this, Hooke 
had described the ‘‘little boxes had seen the structure 
cork. Both animal and plant cells were depicted from time 
time the microscopists the seventeenth and eighteenth 
but was not until 1838 that Schleiden and Schwann propounded 
the cell theory, which has justly been termed the 
generalizations established the cell the universal 
unit structure organisms. This generalization, together with 
the knowledge gradually gained the origin and structure cells 
and the proof Max Schultze (1861) that the viscid content 
living cells, the protoplasm, the same animals and plants, 
the firm foundation for modern biology. greatest importance 
genetics, established the ovum and the spermatozoon each 
single cell-units and thus brought them into the general scheme. 
Later embryological researches showed how the individual arises 
from the fertilized egg merely the multiplication these cells 
repeated division, their differentiation form tissues and the gradual 
establishment all the organs and parts the individual processes 
folding and growth. 

These findings definitely set rest such speculations those 
preformation, which resulted from earlier faulty observation 
with imagination. has already been mentioned that 
the seventeenth century with his crude microscope had discovered 
the male germ cell. his enthusiasm imagined could 
discern within the spermatozoon preformed individual which needed 
only grow. The requisite nutriment and protection were 
the egg and the body the female. obvious that 
hypothesis gave little thought the facts inheritance nor, for 
that matter, common sense. The absurdity the preformation 
idea apparent when carried its logical conclusion: 
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seed includes plant: that plant, again, 

Has other seeds, which other plants contain: 

Those other plants have all their seeds; and those, 

More plants, again, successively inclose. 


“So Adam’s loins contained his large posterity, 
All people that have been, and all that e’er shall be. 


“Amazing thought! What mortal can conceive 
Such wondrous smallness! Yet must believe 
What reason tells: for reason’s piercing eye 
Discerns those truths our senses can’t 


Less than quarter century after Schleiden and Schwann 
announced the cell theory and about the time that Max Schultze 
established the universality cell protoplasm, Moravian monk 
working quietly the scientific isolation his cloister was providing 
the key that was later unlock the door the long-hidden mysteries 
hereditary transmission. work now generally known 
that almost presumptuous attempt explain it. But was 
not accorded such recognition when was first published the 
obscure proceedings the local natural history society Brno 
The reasons for this shall see moment. 

The importance the cell-theory lay that furnished unit 
structure which underlies all plant and animal tissues. furnishes 
something definite work with and has certain order its origin 
and development. Each cell arises from the division previous 
cell, and gradual diversification, differentiations the animal and 
plant structure are brought about. Furthermore, each individual 
arises from single cell that was part previous individual; 
the same lineage and consequently resemblance offspring 
parent might assumed from this genetic relationship. 

But the situation not simple. sexual reproduction, 
the higher animals and plants, the new individual does not arise from 
cell derived from one the parents, but from cell which 
combination the sperm cell the father with the egg 
the mother. thus dual with respect its origin, and this 
evident its resemblance one parent some its 
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characteristics and the other parent other respects. may 
appear blend between the two parents, perhaps 
from either. This could only explained saying that 
way the mixture materials received from the two 
two germ plasms—was different composition and 
produced different result from either one alone. But one 
seem predict what result expect, say which offspring 


like one the other parent what proportion would 


one the other. 

was these questions Mendel set out answer, and did 
remarkably systematic and thoroughgoing fashion. His success 
doubtless attributed his acute perception the problem, 
his choice material work with, his painstaking industry and care, 
and his mathematical insight. After attempts with other material, 
chose garden peas for his experiments. These proved 
especially favorable for number reasons and Mendel was 
nate his choice. The high points his work and discoveries may 
briefly summarized: 

First, realized that analysis the inheritance could made 
only the crossbreeding method; only bringing into the fertilized 
egg different potentialities could the characters which those poten- 
tialities represented followed the offspring. Thus one parent 
plant had green pods and the other yellow, would possible that 
the daughter plant might have all green all yellow pods, there 
might some each; the pods might mottled green and 
yellow, they might some different color entirely. 

This brings the second condition Mendel’s success. 
focussed attention single alternative character pairs time. 


Were the pods yellow green? Did they remain turgid when npe 


did they become flattened? Were the plants tall were they 
Did the side branches tend come out clumped together were 
they spread along the stem? Were the seeds yellow green? 
they round wrinkled? Were the flowers colored were they 
white? Mendel studied all these characters and found the same rules 


distribution among the progeny after crossing apply equally 


all them. 

When cross was made involving any particular pair the 
native characters mentioned, the first offspring resembled one 
the parents the exclusion the other. Thus when plant 
tall race was crossed with dwarf variety, all the immediate offspring 
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were tall. This was interpreted assuming that whatever was 
into the fertilized egg the tall parent, representing tall- 
ness, some way dominated the contribution dwarfness from the 
other parent. That the latter was still there and remained represented 
though not expressed was demonstrated, however, when second 
generation was raised from the crossbred plant. Now this progeny 
appeared not only tall again but also short and, what was the 
greatest importance, they were found reappear definite proportions. 

Here was where Mendel’s mathematical insight came into play. 
The proportions the different types offspring this second 
generation were the same would expected from the random 
combinations any two alternative events, such, for example, 
the tossing two pennies. The reasoning was therefore simple: 
The crossbred individual contained both hereditary potentialities, 
for tallness and for shortness, though owing dominance only one 
was manifested the appearance the plant. When this plant 
formed its reproductive cells, however, these potentialities—or call 
them determiners, you like—for tall and dwarf went separately 
into equal numbers different germ cells. Since this true for the 
male reproductive elements well the female, the chance union 
these (fertilization the ovum) would give the same numerical 
result the tossing two pennies. These two processes are known 
segregation, and recombination the gametes—gamete being 
general term including both kinds germ cells. 

Not only did Mendel ascertain that the foregoing behavior was 
characteristic all the characters with which worked, but 
further established that each these pairs behaved entirely in- 
dependently the others. 

These results were the greatest significance relation theories 
heredity. the first place, the regular behavior, giving results 
capable mathematical description and prediction, showed that 
whatever was responsible for the development tall plant, for 
instance, contrasted with dwarf, must specific entity 
some Furthermore, this entity cannot the whole cell, since 
the independent results with the different character pairs show clearly 
that the reproductive cell carries different and independent entities 
foreach. These determiners, therefore, constitute definite he- 
which reside within the cell and are transmitted from generation 
generation definite manner. Their actuality not based 
direct observation, but the breeding results indicate that something 
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must transmitted the manner described. Even though they 
hypothetical units, therefore, the sense that the atom hypo- 
thetical, their establishment meant much genetics did the 
theory the atom chemistry the discovery bacteria the 
understanding putrefaction and disease. gave something 
with which deal. 

The times were not ripe, however, for appreciation 
important findings. true his results were obscurely published 
and probably did not come the attention many biologists 
the time. They were known least, however, the botanist 
but Nageli was busy with his own speculations the nature 
living substance and heredity and did not appreciate the 
portance Mendel’s work. have reason suppose that these 
remarkable results ever came the attention Darwin, and 
interesting speculate whether would have recognized 
their worth. Personally, inclined believe that would. 


Curiously enough, Darwin’s own speculations, 
the publication the only three years after the 
appearance Mendel’s contribution, was probably important 
factor diverting attention other lines. This instituted era 
some forty years which attention biology was largely focussed 
the evidences evolution. During this period may say that 
while there was much speculation the manner inheritance 
and development, real advance was made genetic theory. 
Nevertheless, researches into the finer structure the cell were under 
way, which were the greatest importance later understanding 
Mendel’s findings, shall see. While not evidence the 
time, the new science genetics was undergoing formative processes 
which enabled grow and develop with startling rapidity 
once came light. 

Refinements technique, and particularly the use dyes 
differentiate the structures the cell, early showed 
than simple viscous mass; reality, very complex structure. 
Within all types cells certain stages were found certain deeply- 
staining bodies remarkable for their universality and 
Because their coloring readily Waldeyer gave them the name 
chromosomes, color-bodies. They were found the cells both 


animals and plants, and while they differed number, size, 
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different forms, within the same species they were remarkably 
uniform all these respects. 

The most unique thing about the chromosomes, however, proved 
their elaborate behavior the time cell division, that is, 
when cell division gave rise two daughter cells, which 
already seen the universal method growth and differentiation. 
cell preparing divide, the chromosomes move about 
systematic fashion and finally line single plane. Each then 
splits lengthwise and the component halves separate and the cell 
itself divides they respectively into the two daughter cells. This 
process results, therefore, each daughter cell receiving exactly 
half the chromatin material; consequently identical this 
respect with its sister cell, and with the original mother cell from 
which they were both derived. 

With each successive cell division this complex process repeated. 
Such elaborate mechanism divide the chromatin material 
exactly obviously indicated that this result must great im- 
portance and was natural conclusion that the chromosomes must 
paramount significance heredity. Such has later been 
abundantly proven the case. Their importance this respect 
was further emphasized when their behavior the time reproduc- 
tion was studied. has been mentioned that each kind animal 
plant has definite number chromosomes, but since the new 
individual arises from the union two sex cells, how this number 
maintained? Why does not double each reproduction? The 
adjustment beautiful adaptation, for some time prior the 
formation the germ cells, the chromosomes through modified 
preparatory behavior, and consequence their number reduced 
just half. The germ cells, therefore, having this reduced number, 
their union restore the original full number the fertilized egg. 

Nor this haphazard process, for found that the chromo- 
somes the body cells really consist double set—the chromo- 
somes are present duplicate—and when the reduction occurs 
brought about such way that the mature sex cell contains 
complete single set, that is, has one representative each pair 
chromosomes. This matter prime importance. 

During this period, while detailed knowledge cell structure and 
behavior was accumulating, speculation the nature heredity 
and development was means idle. Time will permit bare 
mention two three these theories. Nearly all involved the 
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idea transmission from parents offspring discrete entities 
particles some sort which some way determined the course 
development the new individual. Darwin, with 
reservation, suggested his hypothesis pangenesis. This assumed 
that development was due very minute formative-determining 
particles, the gemmules, which had been set free the various 
organs the parents and aggregated their germ cells. The 
fertilized egg thus contains sets gemmules from both parents 
result blend mosaic the parental characters the 
Furthermore, since the gemmules might contributed the adult 
tissues, could assumed that they would modified changes 
these tissues due function environment, thus allowing for the 
inheritance acquired characters. 

This was succeeded the theory germinal continuity, which 
was especially elaborated Weismann. Simply stated, this theory 
assumes that there continuous thread germ-plasm, carrying 
the complete hereditary potentialities, which passes through and 
connects successive generations. The individual animal plan 
may looked upon outgrowth from this germinal stream 
stock, much the way new plant grows each year from per- 
ennial underground rootstock. The germ-plasm does not remain 
constant from generation generation, however, because sexual 
reproduction, which produces commingling germinal lines be- 
tween each successive generation. The growth the individual 
organism was supposed regulated the elaborate distribution 
specific determinants various orders development proceeded. 
The central idea germinal continuity, general way, has held 
its own; but the elaborate structure account for development 
before the decisive results experimental embryology. 


THE GENETICS—THE REDISCOVERY MENDELISM 


common experience that when the time ripe for 
discovery new theory, made almost simultaneously two 
more independent workers. Mendel was advance his time 
and stood alone. true there were one two other plant breeders 
about his time who observed facts similar those which 
based his laws, but they failed discover the inherent order. 
paper was cited title one two bibliographies plant breed- 
ing, but apparently one took the trouble look the original, 
or, did, failed appreciate its significance. But toward the end 
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the century several workers began “get the boys 
say, the problem, and 1900 Mendel’s paper was brought inde- 
pendently the attention biologists three botanists, together 
with confirmatory evidence supporting his conclusions. These re- 
discoverers Mendelism were Correns Germany, von Tschermak 
Austria, and DeVries Holland. 

The reception now accorded the facts inheritance which 
Mendel had beautifully established was quite different from what 
had been the time their publication thirty-odd years before. 
Mendel had knowledge physical basis cellular behavior 
which would account for inheritance saw it. the intervening 
years, the main outline the mechanism for inheritance had been 
elucidated and all that was needed was show what the product 
the machine would be. This Mendel had already found, and the 
correspondence the two was too obvious doubted; for the 
behavior chromosomes was found exact parallel the 
behavior the individual determiners hereditary characters 
Mendel had postulated. This especially evident the preparation 
for the formation the germ cells. Mendel assumed that the two 
determiners for particular pair characters this time segregated, 
each going separately into gamete germ cell. Just with 
pair chromosomes: the reduction division the two chromosomes 
pair separate, one going one daughter cell and one the other, 
that each gamete contains only one each pair. All that 
necessary then assume that the chromosome the determiner 
for the character, that the determiner carried the chromo- 
some, and the observed facts chromosome behavior are sufficient 
explain the results the breeding experiments. 


THE CHILDHOOD GENETICS—THE SEARCH FOR MENDELIAN 
CHARACTERS 


Among those who appreciated most keenly the importance the 
new discoveries was William Bateson, that time Cambridge 
University, and later director the John Innes Horticultural Insti- 
tute. Bateson, together with number associates, immediately 
began intensive program research see whether the Mendelian 
tules held for inheritance animals well plants. Cuénot 
France and Castle and Davenport this country pushed the 
studies with animals and was not long until there was host 
Mendelian workers and long list Mendelizing characters both 
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animals and plants. was the real beginning Genetics 
important branch biological science. 

While the importance the new discoveries from 
standpoint was not overestimated, those.who saw 
solution all practical breeding problems were unduly optimistic 
The fundamental laws Mendelian heredity were absurdly 
when considered how long they had baffled investigators: 
the complications which might arise the interralations 
characters were not appreciated. These, however, soon becane 
apparent. first there were many cases which appeared not 
susceptible Mendelian analysis, but complexity after complexity 
was unravelled these gradually were brought into line. 
tion these complications would constitute course Genetics, 
and they cannot entered into here. will have suffice point 
out certain relations which have bearing the general hereditary 
concept. 


ADOLESCENCE GENETICS—THE DEVELOPMENT THE 
SCIENCE 


was suggested sometime back that the individual chromo 
somes were assumed the determiners for the hereditary charac- 
ters, the mechanism their behavior would explain the results ob- 
tained Mendel. But was not long until more Mendelizing 
pairs characters were found certain species than there wer 
pairs chromosomes. Obviously, therefore, the unit 
could not chromosome, but must something smaller. Net 
was discovered, first Bateson and Punnett working with sweet 
peas, that all character pairs were not independent their 
found Mendel, but that certain instances characters that 
went into the cross combination from one the parents came out 
together the second generation more often than would expected 
the basis chance alone. would appear that they were 
some way joined linked together, though not completely 
Nevertheless whatever linkage was found certain case seemed 
constant and the same whenever the cross was made. 

The next step genetic advance shifts definitely 
where Professor Morgan and his collaborators started breeding the 
common little fruit fly (Drosophila), which proved admirably 
for work many respects. Especially favorable was the 
that could reared small space numbers with 
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trolled matings and that had short life-span which could 
reckoned days. New facts and interpretations piled with be- 
wildering rapidity and the geneticist who kept up-to-date was 
busy person. 

soon became apparent that linkage characters was not only 
occasional, was the rule. The natural interpretation was that those 
determiners (or units inheritance, which had now come generally 
designated genes), which showed linkage with one another 
and thus constituted linkage group, were all carried on, were 
part of, the same chromosome. This would account for their associa- 
tion, but did not explain why different genes the group should 
break their association with definite regularity. The elucidation 
this was due brilliant induction Sturtevant. From care- 
ful analysis the strength association the various genes 
linkage group showed that this could explained assuming 
that they were arranged along the chromosome definite and 
linear order. With this starting point became possible 
make the chromosomes, which the genes for different 
characters are not only represented their appropriate and fixed 
order but their proper relative distances from one another. 
this way geneticists are now busy cataloging and mapping the 
hereditary units numerous species animals and plants just 
astronomers have long been occupied cataloging and mapping 
the stars the firmament. 

One the most striking things modern genetics—and one which 
lends confidence the soundness its foundations—is the way 
which the results obtained from breeding experiments and the de- 
tailed study the finer structure and behavior the parts the 
cell have each supplemented and corroborated the other. Thus the 
microscope shows that Drosophila there are only four pairs 
chromosomes and breeding results demonstrate that there are just 
four independent groups linked genes, would expected. 
The microscope, again, shows the different chromosome pairs 
different lengths, and the maps based breeding evidence cor- 
with remarkable fidelity these differences. micro- 
scopic observation was demonstrated that the sex the individual 
determined its condition with respect particular pair the 
chromosomes, and the geneticist finds that the characters the 
identified with this chromosome are distributed accordance 
with expectation. Thus certain crosses can predicted with 
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certainty that all the male offspring will resemble their mother 
the daughters will like their father with respect 
character. 

Perhaps the most dramatic confirmation the 
theory has been furnished those exceptional 
which something goes wrong with the machinery the chromo. 
somal mechanism. The abnormality may discovered first the 
cytologist examining the cells under his microscope, that 
able predict the geneticist that breeds from this 
may expect certain disturbance the regularity 
perhaps more often the geneticist finds exceptional inheritance 
and his turn can predict unusual chromosome condition, 
Sometimes the cytologist can actually verify these predictions, while 
other cases may that the chromosome change not dis- 
cernible. This results the paradox that the geneticist may able 
speculate more accurately what the chromosome structure 
actually than can the one who observes them directly. 
examples must suffice. Bridges, 1913, found irregular in- 
heritance certain sex-linked characters Drosophila, which led 
him the conclusion that the reduction division the chromo- 
somes something must have gone wrong that the pair 
(the ones concerned the determination sex) 
failed separate and consequence one germ cell got both 
them and the other none. Such egg with two sex chromosomes 
fertilized normal sperm with only one would now contain three 
these chromosomes instead the usual pair. year later was 
able announce that this prediction had been directly confirmed 
microscopical examination the cells. 

has been found other cases that certain characters become 
separated from the group with which they are normally associated 
and show new relationship with another group. From this the 
geneticist infers that piece chromosome has become detached 
and has joined chromosome different pair. Furthermore, 
able say with great accuracy just where the translocated 
piece attached. Such translocations also have been verified 
some instances direct observation. 

still other cases the total number chromosomes may 
doubled, individuals may occur which have only half the normal 
number—a single complete set instead double 
ones may reduplicated and not others. And all these 
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admit prediction what breeding results may expected under 
such conditions. 


MATURITY GENETICS—THE PROBLEMS THE 


All the above advance has taken place little more than the first 
quarter the present century and look back shall see 
means inconsiderable. hazy idea some mysterious force 
called heredity, which was passed from generation generation 
more less mystical way, has given place the conception 
definite units inheritance, the genes, which are identifiably associ- 
ated with certain structures the cell—the chromosomes—and which 
occur prescribed order and position the chromosome bodies. 
Not only that, but they are distributed inheritance—that 
say, they are transmitted the next generation—in orderly 
manner which allows mathematically precise prediction 
what the characters the offspring will be. course the complex 
genes relatively few species, either animals plants, has yet 
been analyzed with any considerable completeness and the practical 
application the principles limited, among other things, the 
incompleteness this knowledge. Nevertheless may assert with 
confidence that the mechanics heredity, far the trans- 
mission the determining factors from one generation the next 
concerned, has been solved. Details are yet added but the 
essentials the process are firmly established. Who can say that 
that not real progress? 

may objected that the mystery heredity remains, however, 
great before since, beyond designating the genes 
thetical nothing has been said what they really are, 
how they arise, nor what manner they act reproduce organism 


that from which they came. But truism that science cannot 


solve the mysterious, merely pushes back little farther, 
step step. The unknown, and perhaps the unknowable, always 
remains. cannot denied, however, that genetics has made 
great stride. The next step has take the solution 
questions that have just been asked. The forces are now being 
marshalled for attack these problems; fact, some advance 
has already been made. Let consider each them very briefly. 

First, what gene? have found that something which 
definitely localized and must very stable, retains its identity 
through untold transfers from generatiom generation. Presumably 
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therefore the nature particle, and has been 
that perhaps specific, complex; organic molecule. 
reasonable enough. Jennings has compared each cell 
laboratory which the different chemicals are arranged 
series. The chromosomes may represent the shelves and the 
are the different reagents arranged along the shelves 
order—though not very logical one, must 
fortunately, our cell laboratory, the individual chemicals 
taken out and analyzed separately; can only speculate 
their nature from what they do. has been suggested that, 
cases least, the gene the nature enzyme, 
activator, but there are difficulties the way acceptance this 
interpretation. For present purposes they may defined 
integral living units capable indefinite reproduction, their exact 
nature not being known. 

The second question was, how the genes Where they 
come from the first place? often tritely said that they 
mutation, that is, heritable change the germ plasm. 
one the chemicals our shelf should suddenly change 
position that longer reacted with other chemicals did 
before but produced different result. bottle might fall off the 
shelf completely and lost. effect the same 
the laboratory would hampered its operation the absence 
this reagent, least its original form. 

Until recently has been assumed that these changes occurred 
which merely using word cloak our ignorance. 
Very recently, however, has been found Muller and other 
workers that mutations may produced exposing the germ plasm 
the action radiation, particularly X-rays. has been suggested 
that the germ plasm all species may exposed times 
tion emanating from radio-active earth deposits even the 
cently demonstrated cosmic rays, and this may account for the 
tions that seem arrive spontaneously. Experiments 
and Collins California and Hansen certain mines Colorado 
seem give some basis for this idea but doubtful these 
the only causes. Whatever their original cause, once 
they are inherited and transmitted according the Mendelian laws. 

And now the last question, how the genes reproduce 
organism like that from which they were derived? Here our 
great but the problem beginning attacked with vigor. 
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see that difference gene produces corresponding and 
characteristic difference the end result. Red eyes Drosophila 
may change white, tall plant may change short, nor- 
mal mentality may change feeblemindedness. the ob- 
servable result, but what the actual physical difference which 
some cases know that the difference may based 
the change some gland supplying hormones the circulation, 
other cases particular chemical may fail elaborated. ‘The 
big problem ahead discover the bridge that connects the gene 
with the end result. 

And now just word the meaning the development 
genetics human affairs. Its importance the general scheme 
biological science evident enough. particular coming now 
toa point where beginning give new and most promising 
approach the problems evolution. The theory natural 
selection never been complete explanation for the origin 
new species. Genetics seems now the verge supplying the 
facts complete our knowledge, but this long story itself. 
If, however, the actual formation new species has not already been 
may confidently look for its accomplishment the 
very near 

Within the realm plant and animal breeding genetics already 
pbtaining wide application, particularly the way supplying 
short-cuts the desired end. This more true plant 
breeding than with animals owing the nature the material. 
The geneticist rapidly coming not only respected but even 
ally practical plant breeding and may look see 
the same situation, though will come more slowly, with relation 


Finally, man himself. What shall about his own he- 
Shall leave that the caprices chance while applies 
the latest advances scientific knowledge his flocks and his 
That would absurdity suppose, though would 
equal absurdity assume that will put the principles into 
practice the same way his own case that does with his cattle 
his corn. Man will time forced give his serious attention 
race betterment, and eugenics not the meantime thrown 
disrepute its overzealous and incautious advocates 
become one the foremost concerns the human race. 


When that time arrives perhaps the head the geneticist 
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today who working away with pick and shovel extract 
small share precious ore there may fall correspondingly 
ray glory. That and the satisfaction the work itself 
about all likely receive the way reward. 
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Louis University, St. 
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Brown, Harold Duke Cornell 1923 Cornell University, 
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Joseph Ellsworth Penn. 1923 4544 North 10th 


Philadelphia, Pa. 


SIGMA QUARTERLY 


Brown, Junius Flagg 
Brown, Mary Jane 
Brown, Newton 
Brown, Ralph 

Brown, Robert Wesley 
Brown, Wallace 

Brown, Horatio 
Brown, William Lee 
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INSTALLATIONS 
UNIVERSITY OKLAHOMA 


The Oklahoma Chapter the Society the Sigma was in- 
stalled Tuesday, April 1930. installing officers were 
Professor Stewart, President Sigma Xi, and Professor 
Cole, member the National Executive Committee. 

The first event the day’s program was public address 
President Stewart the subject, speaker 
showed most interesting way what the requisites for success are. 
Classes were suspended for the occasion that the inspirational 
address could enjoyed the entire faculty and students. 

The formal installation took place 3:30 the Faculty Club with 
President Stewart presiding officer. members Sigma 
from Stillwater and Oklahoma City were guests. After brief intro- 
ductory talk the president, the formal petition was read 
Doctor Gould, president the Oklahoma Sigma Club. 
Professor Cole then reported the action the National Executive 
Committee and the Annual Convention 1929 the petition. 

After presenting the Charter Professor William Schriever, who 
received behalf the new chapter, President Stewart delivered 
inspiring charge the chapter. called attention difficulties 
which may experienced and suggested methods avoiding them. 
concluded outlining the conditions under which the new 
chapter may hope best further the spirit Sigma the Uni- 
versity Oklahoma. the symposium and conference which 
followed both the installing officers answered, detailed and 
very helpful manner, numerous questions concerning the operation 

The president then called upon Doctor Gould present the report 
the Committee Nominations, which was follows: For 
president the Chapter, Doctor William Schriever; for vice-presi- 
dent, Doetor Alma Neill; for secretary-treasurer, Doctor 
Swearingen. unanimous ballot was cast for the new board 
executive officers, Upon being called the chair, President Schriever 
the appreciation the group petitioners the award 
the chapter and pledged the chapter promote, every possible 
way, the spirit research the university. After adopting the 
the Committee Constitution and By-Laws, which was 
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presented Doctor Gould, the chapter gave unanimous 
thanks the installing officers for their services, and then 
journed. 

The annual Sigma dinner, honoring the installing officers 
guests, was held the Faculty Club six after which 
brief toast list was presided over the president the chapter 
The first speaker, Doctor Bizzell, President the University 
Oklahoma, brought the greetings the university the ney 
chapter. Doctor Gould, Director the Oklahoma 
Survey, responded for the chapter, and President Stewart for the 
Society Sigma Xi. 

The first public meeting the Oklahoma Chapter Sigma 
Doctor Cole, Professor Genetics the University Wiscon- 
sin. This interesting and instructive lecture, which was held the 
Engineering Auditorium 8:15 was illustrated beauti- 
ful lantern slides. 

Important additions the regular program took place the 
preceding day when both the installing officers lectured special 
groups their own important recent researches. Professor Stewart 
gave illustrated lecture Nature the Liquid toa 
large audience the main physics lecture room the time the 
regular Physics Colloquium. Professor Cole talked large group 
biologists the same hour the main lecture room 
and Sex-Determination Both lectures 
were enthusiastically received. 

SWEARINGEN, Secretary 


STATE COLLEGE WASHINGTON 


The sixteenth and last business meeting the Sigma Club 
the State College Washington was held the reception room 
the Home Economics Building, April 14, 1930. The meeting was 
member the National Executive Committee and officially 
nated installing officer for the new chapter. 

The petition the Club for chapter Sigma the State 
College Washington was read the secretary. 

Professor Cole announced the action the convention granting 
the petition. 
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INSTALLATIONS 


The installation address was given Dr. Cole who declared the 
State College Washington Chapter Sigma installed. The 
charter was presented the president, Dr. Heald. 

symposium followed the installation ceremonies. The portion 
the national constitution pertaining grades members was 
read the secretary. paper was given Dr. Vandecaveye 
“Standards.” Another was given Dr. Pickett 

The nominating committee proposed the following names: Dr. 
Heald, for president; Dr. Erickson, for vice-president; 
and Dr. Gelbach, for secretary-treasurer. The nominations 
were accepted and the secretary cast unanimous ballot for each 

The constitution and by-laws the Sigma Club with certain 
additions conform with the national constitution were adopted. 

The for the installation dinner the Commons. 

The adjourned meeting was called order the president. 

The nominating committee proposed the name Dr. Todd 


elected member the executive committee, and the 


secretary cast unanimous ballot for Dr. Todd. 

The Committee Nominations was elected follows: Erick- 
son, Phelps, Pickett, Evelyn Roberts, and Van- 
decaveye. 


GELBACH, Secretary 


UNIVERSITY WYOMING 


Professor Cole the University Wisconsin, and member 
the Executive Committee, was the installing officer for the Wy- 
oming Chapter. 

The installation meeting was set for two the reception 
the Men’s Dormitory. This large, spacious room, ele- 
gantly furnished and beautifully decorated. ‘There large fire- 
place one end over which carved replica the famous bucking 


the insignia, emblematic the University Wyoming. This 
room faces the west overlooking the campus and the snow-capped 
mountains the Medicine Bow Range, fifty miles distant. The room 


itself extremely well affairs this kind and the ceremonies 


presided over Professor Cole were very impressive. 
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Professor Schierz, president the Wyoming Sigma 
called the meeting order and introduced the installing officer 
Professor Philo Hammond read the petition the 
Club. Dr. Pietenpol the Colorado Chapter responded the 
reading the petition and reported upon the action the 
convention taken upon the petition. Dean John Hill, the 
College Agriculture, being the only charter member who was not 
already member Sigma Xi, was then given the pledge and certi- 
ficate membership. very instructive and enlightening symposium 
was lead Dr. Pietenpol which discussed, ‘“The Purposes 
the Prof. John Scott the University Wyoming 
discussed the methods achieving these purposes. Professor 
Vass gave very complete report private and public activities 
which such organization ours could function. Professor Cole 
outlined the group many things which the future Wyoming Chapter 
should plan and the work which they would able do. The 
meeting was opened general discussion where many Sigma ques- 
tions were raised and answered. 

The following officers were elected the installation meeting and 
will hold office until the regular annual election the Wyoming 
Chapter: president, Aven Nelson; vice-president, 
secretary-treasurer, Cecil Elder. 

Dr. Nelson, national authority the field Botany, was made 
the first president the Wyoming Chapter largely because the 
high esteem which held his colleagues and associates 
the University Campus. Dr. Nelson has been very active the 
work obtaining charter for the Wyoming group. was also 
the first president the Colorado-Wyoming Academy Science, 
organization, the formation which was largely promoted 
members the Wyoming Sigma group. 

Dr. Durrell the Colorado Agricultural College and the 
present president the Colorado-Wyoming Academy Science 
attended the installation ceremony and gave short address the 
meeting. members and associates now the 
versity Wyoming campus were present the installation program. 
Among the guests attending the meeting, addition Professor 
Cole, the installing officer, were Dr. Pietenpol the Colorado 
Chapter, Dr. Sterns the Denver University Club, and Dr. Durrell 
and Mrs. Durrell the Colorado Agricultural College, Sigma 
Club. 
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INSTALLATIONS 


The installation banquet was held the University Commons 
Building 6:15. Dr. Aven Nelson, Professor Botany and Presi- 
dent Emeritus the University Wyoming, presided toast 
master and very clever way introduced the following speakers: 
Dr. Crane, President the University Wyoming; Dr. 
pietenpol, Professor Physics the University Colorado; and 
Cole the University Wisconsin who gave the 
principal address the evening entitled See 
Honorable Frank Emerson, Governor Wyoming, 
was have been present the banquet but found impossible 
the last moment. 

Every detail the installation program was well worked out and 
carried through efficient installation committee composed 


Knight, Chairman, Beath, Wilbur Hitchcock, and Aven 


Nelson. 
The Wyoming Chapter now starting out with twenty-five charter 


members and nine new members and associates who have come the 
campus during the year 


ELDER, Secretary 


THE UNIVERSITY ROCHESTER 


Formal installation the fifty-sixth chapter Sigma took 
place the afternoon May 3rd, the Physics Building the 
new campus the University Rochester. Charter members 
the new chapter are those among the University faculty who already 
were members the society from other institutions. 

Dean Edward Ellery presided the meeting. After the petition 
was read, the action the national organization granting the 
charter was announced. The charter was received Dr. Chambers. 
Dean Ellery then gave short talk which discussed some 
the duties and problems likely met with the chapter, laying 


special emphasis upon the selecting members. The chapter then 
by-laws and elected officers. Dr. Herman Roy Fair- 


Professor Emeritus Geology, acclaim was elected honorary 
Following the installation tea was served Mrs. Cham- 


bers, Mrs. Berry, and Mrs. Wilkins. 


o’clock dinner for members and friends Sigma 


held the Eastman dormitory. Dr. Chambers, the President, 


acted toastmaster. Dr. Rush Rhees, President the University 
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Rochester, gave short address welcome the new chapter, 
Dr. Fairchild gave some interesting reminiscences. Dean Ellery, 
guest speaker, gave delightful talk the history the 

Although active membership the Rochester Chapter will 
fined University faculty and students, scientists from the 
large industries the city may become affiliated alumni members 
Thus expected that the chapter will important factor 
bringing into closer contact all the scientific groups the city 
Rochester. 

The following are the officers the Rochester Chapter: 
President, Herman Fairchild; President, Victor Chambers: 
Vice-President, George Corner; Secretary-Treasurer, 
Singewald. 

Members Executive Committee, addition the officers, 
serve: for one year, Russell Wilkins; for two years, Walter 
Bloor; for three years, Hazel Stanton. 

Committee Nominations for Membership, addition the 
officers, serve: for one year, Douglas Hood, William 


for two-years, Harold Alling, Irvine McQuarrie; for three years, 


William McCann, John Murlin. 


QUENTIN SINGEWALD, Secretary 
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MINUTES THE EXECUTIVE COMMITTEE 
MEETING, APRIL 28, 1930 


The annual Spring meeting the Executive Committe Sigma 
was held the Cosmos Club, Washington, C., April 28, 1930. 
The meeting was called order 9:00 a.m. President Stewart. 
Those present were: President Stewart, Secretary Ellery, Treasurer 
Pegram, Dr. Whitney, Prof. Baitsell, Dr. Wilson, Prof. Lloyd, Prof. 
Cole, and Mr. Davies. 


Business was transacted follows: 
REPORTS INSTALLATIONS: 
Installing officers announced installations follows: 


Ellery: Pennsylvania State College........... April 
Stewart: University Oklahoma.............. April 
Cole: State College Washington.......... April 
Cole: University Wyoming............... April 
Ellery: University Rochester.............. May 


FoRMAL PRINTED PETITION: 


formal printed petition from the group petitioners the 


University Pittsburgh was presented. After consideration, was 


present the petition the convention Cleveland, 
December 30, 1930, with recommendation favorable action. 
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WESTERN RESERVE UNIVERSITY: 


Copies informal petition were presented from group the 


Western Reserve University. 


After consideration, was 
appoint official visitor confer with the group 
this institution for report some future meeting the committee. 
Professor Cole the Executive Committee was named the official 
visitor. 
QUESTIONS 
Certain questions policy were discussed follows: 
Distribution Alumni Funds: 
Mr. Davies, Chairman the Alumni Committee, reported 
follows: 
The Alumni Committee general sympathy with the 
desirability administering the Alumni Fund that will 
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stimulate research well-qualified individuals who 
have other facilities resources. 

The committee the opinion that any rules that 
prepared guide the Awards Committee its task 
worked out the Awards Committee with view 
simplifying the procedure rather than making more 
administer. 


was recommended that the secretary submit members 
the committee proposed letter soliciting contributions from the 
alumni and asking for comments. 

was further proposed that chapter officers asked make 


nominations for research grants from the Alumni Fund. 

further suggestion was made that might possible secure tentativ 
larger contributions from individuals for the purpose research the pros 
some special problem. its 


Suggestions from Chapters Regarding Quarterly and Speakers: 
thi 


The secretary reported that few weeks prior the 
had sent out 100 letters officers the chapters asking, 
among other things, for suggestions regarding both form and 
content the official journal the Society. the time the 
meeting, six replies had been received, and none contained any 
comment about the QUARTERLY. 

improve 
associat 
Voted 
further 
appoint: 


Members the committee offered suggestions follows: 
That advisory committee named (with possibly 
one representative from each scientific field) which committee 
should asked from time time make recommendations 
about the official publication. 
That the papers and lectures delivered chapter 
meetings tabulated according subject and published Cole, 
some issue the QUARTERLY. 
That the publish from time time articles 
the progress made different scientific fields. The 
That chapter officers requested designate members 


chapters and topics available for meetings other 


any cas 
The 


secretary reported that requests had already been mate 
chapter officers covering (2) and (4) the above 
and that future number the QUARTERLY would contain 
port far replies from chapter officers make possible. 
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MINUTES EXECUTIVE COMMITTEE 
Visitors and Installing Officers: 
was recommended that the secretary prepare pamphlet 
giving detail: 
Particular items studied the official visitor 
institutions where there were groups contemplating presenting 
petition. 
customary mode procedure chapter installa- 
tions for the benefit installing officers. 
The secretary called attention the fact that the Society would 
celebrating its semi-centennial 1936, and suggested that sub- 


committee the Executive Committee appointed prepare 


tentative program for the celebration that important event— 
the program presented for the consideration the committee 
its December meeting. President Stewart appointed such com- 
mittee follows: Ellery, Chairman, Stewart, Whitney, Pegram, 


Baitsell, Davies. 


this connection, Dr. Wilson presented proposed questionnaire 


sent all members and associates Sigma with the purpose 


completing our present records individual members and asso- 
ciates regarding their research work and other activities. 


DIPLOMAS: 


The committee appointed the New Haven meeting, April, 1929 


Ellery, Baitsell, Davies), made partial report regarding 


improvement the present form certificate for members and 
associates. After some discussion, was 


Committee Diplomas continued and that 


report made some future meeting. President Stewart 


appointed sub-committee diplomas follows: Davies, Baitsell, 
Ellery. 


1930-31: 


The question the total sum given the Committee Award 
Sigma Research Grants was carefully considered and was 


Voted—To refer the question the Treasurer with power; but 


any case, the sum granted should not exceed $5000. 


The question was raised whether the members this com- 
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mittee should appointed annually the Executive 
should serve for longer period. Various opinions were expressed, 
and was finally 


Voted—That the question membership the Committee 
Award Research Grants referred the president for report 
the December meeting. 


Basis ELECTION MEMBERSHIP AND ASSOCIATESHIP 
THE SOCIETY: 


the Chicago meeting the Executive Committee April, 
1928, the secretary presented several inquiries from chapters 
ing fields science which the purpose Sigma recognize 
the choice members and associates. that meeting, the com- 
mittee voted that 

“The list sciences given the March, 1928, issue the 
QUARTERLY with the addition Psychology should accepted 
indicating the fields investigation recognized Sigma 

The sciences listed are: Mathematics, Physics, Chemistry, 


Astronomy, Sciences the Earth, Biology—in its various 
sent 


including Psychology, Anthropology, Medicine—in 
branches, Engineering—in its various branches. 

the annual convention held New York, December 28, 
the Cornell chapter presented the following resolution: 


_WHEREAS, not desirable this time attempt define 
scientific research terms either method subject-matter. 


resolved, That noteworthy contribution (or promise 
notable accomplishment in) scientific investigation shall constitute 
eligibility for election member (or associate) Sigma regard- 
less the field which the candidate may working. Each sepa- 
rate chapter shall responsible for the interpretation this 
ciple election its membership associateship. 

Action was postponed the annual convention for 1929. 

the convention held Des Moines, December 28, 1929, after 
full discussion the resolution, vote was passed referring the 
whole question the Executive Committee power take 
action its judgment would best serve the purposes the 

accordance with action the Des Moines convention, the 
Executive Committee discussed the resolution length and 


Voted—That the sciences given the above list and others closely 
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MINUTES EXECUTIVE COMMITTEE 


thereto represent general the fields investigation which 
the purpose Sigma recognize; that the committee recog- 
nizes the distinction between field research and department 
instruction educational institution; that individuals whose re- 
searches are any the fields indicated are eligible; and that 
case any chapter doubt regarding the eligibility investigators, 
before election takes place the chapter should seek the opinion the 
Executive Committee some the officers authorized the 
Executive Committee act for such matters. 


littee 
report 


ESHIP 


regard- 
‘he Secretary presented inquiry from the Pennsylvania Chapter 
the proper method procedure the initiation newly 
com- 


elected members and associates who resided such distance from 
the chapter that they cannot present themselves for initiation 


the 
any meeting the chapter. 


The secretary was call the attention the Chapter 

Section Article the Constitution which reads follows: 

“Should any member-elect associate-elect unavoidably ab- 
ches, 


sent from the general initiation, may, the pleasure the 

Chapter, provided with opportunity assent pledge given 
Section 2(c) and sign the Constitution. president shall 
then formally admit him the Society, and shall present him with 
the certificate 


1998, 


Treasurer Pegram presented the following budget: 

Each sepa- 760.00 

Officers’ travelling expenses............... 900.00 

1929, after 

take such was 

accept the budget proposed. 

hers closely EDWARD ELLERY, Secretary 


PROPOSED AMENDMENT THE 
CONSTITUTION 


The Cornell Chapter proposes the following amendment the 
Constitution acted upon the next annual convention: 


resolved, that Article III, Section the Constitution 
amended read follows: 


Section Eligibility: Members. The following, and others, 
are eligible election members chapter any institution: 
(a) Any person professorial equivalent rank the institution 
who has shown noteworthy achievement original investigator 
some branch pure applied science; (b) any staff member 
lesser rank, any student the institution who, judged his 
actual work investigation, has exhibited aptitude for 
research. 
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MEMORIAM 
Guy 1872-1930 


Dean Noyes was member the faculty the University 
Missouri for twenty-eight years. For the last seventeen years 
had been dean the School Medicine. Until his health failed 
practiced medicine Columbia, specializing the eye, ear, nose, and 
throat. Both through his association with University affairs, through 


his contact with townspeople, and because his interest the affairs 
the town, had host warm friends Columbia. 


patients recall his sympathetic attitude and kindly interest 
that became personal with him each case. 


His many 


addition his many friends the city had wide acquaint- 
ance the state, and was held high regard the members the 
medical profession. Few men the state had done more for the ad- 
vancement the profession generally Missouri than had Dean 


Throughout his connection with the School Medicine 
worked unceasingly for high standards for the school with 


the result that enjoys enviable record school the two- 
year class. 


Dean Noyes published University bulletin Relation 


Sight and Hearing Early School Life,” article the Journal 


Missouri State Medical Association Plan for Re-Estab- 


the Four Year’s Course the School Medicine the 


Rural 


was member the Association American 


Colleges and the American Medical Association, serving 


vice-president the Association American Medical Colleges 
1927-28. 


Dean Noyes was one the founders the Eugene Field Founda- 


for the Relief Crippled Children and served director the 
organization until the time his death. was the 
Eugene Field movement and was largely responsible for putting 
Foundation its feet. went before committees the Legis- 
working for legislation provide appropriations for the care 


the crippled children the state. the latter years his life 


was particularly interested this project and gave much atten- 
tion 


was Dean Noyes who was responsible for the establishing the 
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student health service the University the same basis those 
other universities. was influential obtaining 
for the construction the University Hospital wing the 
versity Hospitals, and did much make the plan and equipment 
the new unit modern and complete. 


Submitted DEAN ALLEN, University 
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OFFICIAL ANNOUNCEMENTS 


All insignia the Society are available only through the office 
the national secretary. Orders for these insignia are issued through 
chapter secretaries, and must prepaid. Information aboy 


styles and prices may obtained from chapter secretaries the na. 
tional secretary. 


PRINTED BLANKS 


The General Convention has instructed the secretary forward 
chapters under the following stipulations: 

Membership Certificates, stamped with the great seal the 
Society. packages fifty prepaid, advance payment $2.50 


for each package. Please specify carefully whether for active 
associate members. 


Index Cards, for members and associates. Gratis. 
Chapter secretaries are requested fill out these cards carefully 
giving PERMANENT addresses the members, and return the 
national secretary. 
few copies the Quarter Century Record are available $2.50, 
Copies the Constitution are available cents each. 


SIGMA BANNERS 
Chapters may obtain Sigma Banners the following prices: 


Size 5—$ 8.00 
12.00 
20.00 


CHANGES ADDRESS 


All changes address and all other correspondence should 


addressed the secretary Sigma Xi, Edward Ellery, Union 
lege, Schenectady, 
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